Experimental Section
Materials: All the reagents used in the present study were obtained from Sinopharm and employed without further purification.
Synthesis of layered and tunnel hybrid material (NNTO):
NNTO was prepared by a facile hydrothermal method. Anatase TiO 2 (0.5 g) was well dispersed into NaOH (2 M, 100 ml) solution by magnetic stirring about 40 minutes. Then the mixture solution was transferred into 150 ml Teflon-lined autoclave. The autoclave was maintained at 180°C for different hours in an oven and was taken out from the oven after cooling down to room temperature. The white precipitant could be obtained by centrifugation and washed to about pH 7 with deionized water. The obtained powder was dried at 80°C for overnight in a vacuum oven. Finally, this product was firstly sintered at 500°C for 6 h with subsequent heat treatment at different temperatures for 12 h. Heating rate of the total process was 5°C/min.
Morphology and phase analysis of NNTO:
The morphology and crystallographic properties of the as-prepared samples were characterized by field emission scanning electron microscopy (SEM, HITACHI S-4800), transmission electron microscopy (TEM, JEOL 2100F), synchrotron radiation XRD (SXRD) at ALBA's beamline BL04-MSPD and powder X-ray diffraction (XRD, Panalytical EMPYREAN, Cu Kα radiation). The SXRD and XRD data was refined by Rietveld method using PDXL software (Rigaku Co., Ltd., PDXL 2.1) and FullProf
program.
In situ X-ray characterization: In situ X-ray synchrotron diffraction (In situ XRD) measurement was operated at beamline P02.1 at the synchrotron diffraction instrument PETRA III (DESY, Hamburg). Detailed study of beamline P02.1 had been given by Herklotz et al. in 2013. [ To further clarify that the electrochemical performance of the hybrid structures could be superior to that of the pure Na 2 Ti 3 O 7 phase and Na 2 Ti 6 O 13 phase, the single Na 2 Ti 3 O 7 and Na 2 Ti 6 O 13 was fabricated by the transitional solid phase method. As shown in Figure S5 , XRD analysis indicated that the single phase of sodium titanates was synthesized without impurity phase. In addition, the cycling performance of single phase was detected at a current density of 20 mA g -1 . The result indicated that the large capacity decay was observed before 20 cycles for single Na 2 Ti 3 O 7 phase and the excellent cycling performance was given after 20 cycles. As showed in Figure S5 c, the capacity fluctuation of single Na 2 Ti 6 O 13 phase occurred with the poor cycling performance. Figure S5 . a) XRD patterns of single phase of Na 2 Ti 3 O 7 and Na 2 Ti 6 O 13 ; b）the cycling performance of Na 2 Ti 3 O 7 electrode at 20 mA g -1 ; c) the cycling performance of Na 2 Ti 6 O 13 electrode at 20 mA g -1 ;
To further explain why capacity increase occurred during the initial stage, CV measurements of different cycled NNTO samples at various scan rates ranging from 0.2 to 0.6 mV s -1 were performed. The percent of capacitive/diffusion-controlled contribution of cycled NNTO at different charge states was presented in Figure S6 . Based on CV curves of different charge states in Figure S6 (a, c, e), it was evidently observed that there were no obvious redox characteristic peaks of tunnel Na 2 Ti 6 O 13 of 10 th cycled sample as compared to the 1 st cycled sample. And the redox peaks of layered Na 2 Ti 3 O 7 located at around 0.11 V in Figure S5c was evidently seen, which was in good agreement with charge-discharge curves. With the cycling increase, the redox peak intensity of layered Na 2 Ti 3 O 7 at the 100 th charge state became weaker and the redox peak intensity of tunnel Na 2 Ti 6 O 13 enhanced. The larger area space under CV profiles at the 10 th charge state was much bigger as compared to the 1 st and 100 th cycled samples, indicating the better Na-storage. To confirm the surface/diffusion controlled contribution, the power law model is performed by the following equation：
（S1）
Where a and b are adjustable values. [3, 4] The b value of 0.5 means that the current is controlled by semi-infinite linear diffusion and the b value of 1 represents that the current is controlled by surface-controlled. As depicted in Figure S7a , the b value of the 1 st cycle (0.791) exhibits that the Na-storage is mainly controlled from surface-controlled process. The b values of 0.568 and 0.572 at the 10 th and 100 th charge state suggests that the diffusioncontrolled Na-storage occupies significant roles. Another analysis is also employed to confirm the percentage of surface/diffusion-controlled contribution and the equation is expressed as below:
（S2）
The above equation could be rearranged into another way:
（S3）
Here and could represent capacitive and diffusion-controlled contribution.
[5] Figure   S7b shows the relationship of i/ν 1/2 vs ν 1/2 at different charge states. As portrayed in Figure S6 (b, d, f), the diffusion-controlled Na-storage is continuously improved and exhibits a linear increasing trend and reaches a maximum value at the 100 th charge state as compared to that at the 1 st and 10 th cycled sample. This reason is that more active material takes part in redox reaction with more electrolyte penetrating from the outer surface to the bulk. The decay of capacity of 100 th cycled sample may be related with the larger electrode polarization and the structural destruction of layered Na 2 Ti 3 O 7 from volume effect and the structural reconstruction/relaxation. 
